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Study on Train Traction Calculation Algorithm:
A Time- and Energy-saving Flow

DAI Wei, HAN Baoming, ZHOU Weiteng
(School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044)

Abstract: The calculation of train traction with a timing algorithm forms an important functional module of a train traction
simulation system of rail transit. It is of great significance to realize the simulation of train route progress according to the
operation diagram. On the basis of the timing algorithm, this study aims to provide practical ways to minimize energy
consumption in the entire train operation. Based on the kinematics theory of train traction, this study developed a time and
energy-saving simulation bi-level programming model with cruising and coasting running progress and analyzed the
feasibility of using dichotomy to solve the model with cruise speed as the control variable of energy consumption and the
position of idle line as the control variable of running time. An optimized algorithm was also designed to minimize the time
and energy of train operation. The computer programming of the simulation module of the time and energy-saving algorithm
was completed; further, a case analysis of the Wangqingsha—Hengli section of Guangzhou city express line 18 (planning
scheme) was conducted. The simulation calculation of train running time and schedule time error meets the requirements of
accuracy, and an optimal solution is obtained based on energy consumption, which indicates that the proposed model and
algorithm are effective with the advantage of fewer calculation steps.

Keywords: rail transit; traction calculation; timing and energy-saving algorithm; dichotomy; train running simulation
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